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DETAILED ACTION 
Claim Status 

Claims 1-18 are pending. 

Claims 9-16 stand withdrawn as being directed to a non-elected invention. 
Claims 1-8 and 17-18 are being examined. 

It is noted that claims 9-16 have the incorrect status identifier. Applicant is 
reminded to include the correct status identifiers with any future claim sets. 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 4-8 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

It is unclear what the variables in claim 4 are intended to represent. For example, 
the variable \i } in statistics, is commonly representative of a mean. However, in claim 4 
in appears to not to be a mean. The other variables recited in claim 4 are similarly 
vague. The variables of claim 4 are also used in dependent claim 5-7 and thus claims 5- 
7 are also vague. 

Claim 5-8 also rejected because they depend from claim 4, and thus contain the 
above issues due to said dependence. 
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Claim 5 is unclear regarding the variable "nu" (v). What does "Nu" represent in 
equation 30? Is the variable a Nu or a V? How is "Nu" different from V? 

Response to Arguments 

Applicant's arguments filed 21 August 2007 have been fully considered but they 
are not persuasive. Applicant argues that the variables in claim 4 are indicative of 
distribution of <x,p, and e as shown in equation three in the specification. This is not 
persuasive. The specification does not define the variables in the specification at 
equation 3. Equation 3 indicates that 6j is proportional to N(0,a e 2 ). Accordingly, ji is not 
related to e, nor is it clear how \i is indicative of e. Similarly, p also does not seem to be 
indicated by ja. The specification at paragraph 36 refers to the estimation of variables e, 
Ho, m, ao, and ai, however it is unclear from the specification how each of the variables 
is defined mathematically. 

With respect to rejection of claim 5, because specifically provide arguments 
regarding rejection of claim 5, the rejection is maintained. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

Claims 1, 17, and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over McLachlan et al. (The EMMIX software for the fitting of mixtures of normal and t- 
Components and the user's guide to EMMIX-version 1 .3 1999, Journal of Statistical 
Software. Vol. 4(2), p. 1-14, 12 July 1999, [www.jstatsoft.org]){McLachlan 1999} or 
McLachlan et al (Bioinformatics Vol. 18, No. 3, p. 413-422, 2002){McLachlan 2002}, in 
view of Peel et al (Statistics and Computing, Vol. 10, p. 339-348, 2000) {Peel 2000} and 
further in view of Lee et al (PNAS, Vol. 97, No. 18, p. 9834-9839, 2000) {Lee 2000}. 
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The claims are drawn to a system, computer program and a computer readable 
medium for estimating gene expression probabilities in which distributed parameters of 
a mixed normal distribution are determined from gene expression data are determined 
by the equation: (H)(p(u-|i 0 |ao 2 ) + ^<p(u-m|ai 2 ) (25) where cp(u^|a 2 ) represents the 
density function of a one-dimensional normal distribution with average m and variance 
oo 2 , (i^oN 2 ) and (ml CT i 2 ) are average and variance parameters of first and second 
components, respectively, and \ is the mixing ratio, with the assumption that |u 0 < m, a o 2 
> 0, ai 2 > 0, 0< % <1 is satisfied, mixing ratio parameter estimating means for estimating 
a mixing ratio parameter of the mixed normal distribution using the gene expression 
level data sent from said input device and the distributed parameters sent from said 
distributed parameter estimating means, and sending the estimated mixing ratio 
parameter, and posterior probability calculating means for calculating the posterior 
probability of the expression state of each gene in each channel using the gene 
expression level data, the estimated distributed parameters and mixing ratio parameter, 
and sending the calculated posterior probability to said output device. 

McLachlan 1999 teach a gene expression state estimating system (The system 
is describe in the User's Guide to EMMIX on p. 4, paragraph 1 , "systems") for 
estimating the probability of gene expression in each channel, the system including an 
input device for sending gene expression level data, a program-controlled data 
analyzer, and an output device, wherein said data analyzer comprises distributed 
parameter estimating means for estimating distributed parameters of a mixed normal 
distribution shown in the following equation (25) (in general form as equation 1, p. 2) 
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using the gene expression level data from said input device, and sending the estimated 
distributed parameters: (1-^)cp(u-no|cro 2 ) + £cp(u-m|ai 2 ) (25) where (p(u-|a|a 2 ) represents 
the density function of a one-dimensional normal distribution with average no and 
variance a 2 , (|xo|ao 2 ) and (jxo|cri 2 ) are average and variance parameters of first and 
second components, respectively, and £ is the mixing ratio, with the assumption that 0< 
% <1 is satisfied (Examples, p. 10, paragraph 1), mixing ratio parameter estimating 
means for estimating a mixing ratio parameter of the mixed normal distribution using the 
gene expression level data sent from said input device and the distributed parameters 
sent from said distributed parameter estimating means ("mixing proportions", p. 6, 
paragraph 2), and sending the estimated mixing ratio parameter, and posterior 
probability calculating means for calculating the posterior probability of the expression 
state of each gene in each channel using the gene expression level data, the estimated 
distributed parameters and mixing ratio parameter, and sending the calculated posterior 
probability to said output device ("current estimate of posterior probability, p. 6, top of 
page; and p. 33 of the User's guide to EMMIX, first line of text). 

The equation taught by McLachlan 1999 and McLachlan 2000, 

for estimating the distributed parameters can be expressed as 
equation 25 of the instant application in the case of 2 conditions. McLachlan 1999 
define the variable n as the mixing ratio parameter that, in the instant case, is 
represented by the variable McLachlan 1999 teach the mixing ratio parameters sum 
to 1 , thus when considering 2 conditions, the mixing ratio for each condition can be 
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represented by n and (1-7i). McLachlan 1999 teach that in the case of normal mixture 
model, ci(y;0i) can be expressed as the probability density function <J>(y;^ti, Si) where (i 
and S represent the mean and covariance matrix reading on the variables average ja 0 
and variance a 2 , thus the general equation can be rewritten as (1-7r)<Ky;m), 2 o) +™|)(y;H<i, 
Si) for 2 component mixture model and is the equation 25 of the instant application, (1- 

^)cp(u-Na 0 2 )+ ^(p(u-N<Ti 2 ). 

McLachlan 1999 teach the gene expression program of claim 17 (FORTRAN, p. 
3, paragraph 3) and is further described by McLachlan et al. in the User's guide to 
EMMIX. 

McLachlan 1999 teach the computer readable medium of claim 18 which was 
provided by McLachlan 1999 along with the description of the system and is freely 
available through the publisher internet address above. 

McLachlan 1999 and McLachlan 2000 do not explicitly teach the derivation of the 
equation 25. 

Both Peel 2000 and Lee 2000 explicitly teach equation 25. 

Peel teaches how it is derived from the multivariate form and describes the 
claimed equation as equation 3 (p. 340, col 2). 

Lee 2000 teaches the same equation as equation 2. In Lee 2000, the two 
component mixed normal equation has different variables, but is the same equation. 
Lee 2000 describes the variable p as a probability. This is read and interpreted as a 
mixing ratio because in the case of two outcomes (as is the case in Lee 2000). The 
probability of one outcome occurring is p and the probability of the one outcome not- 
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occurring is 1-p. Since any outcome may or may not occur, the probabilities of both 
possibilities (occurring v. not-occurring) must equal 1, i.e. the outcome is expressed as 
a mixture of occurring and not-occurring. The functions f u (y) and f e (y) are probability 
density functions (pdf) as similarly describe in Peel 2000 and McLachlan 2002/1999 (p. 
9835, para 1, col. 2). Lee 2000 teaches the function f u (y) can be expressed as Y g and is 
distributed as N(|i u , a u 2 ) representing the unexpressed outcome and f e (y) can be 
expressed as Y g and is distributed as N(|a e , <r e 2 ) representing the expressed outcome (p. 
9835, para 1, col. 2). Together the terms f u (y) and f e (y) can be expressed f u (y) = q>(Y g - 

l^ultfu 2 ) anc * f e(y) = <p(Yg-|a e |(Te 2 ) reading on the pdf (p(u-^obo 2 ) and <p(u->ii|ai 2 ) of the 
instant application because Lee 2000 teaches the events of expression and not 
expressing are complementary (p. 9835, para 2, col. 2, line 1-3). Lee 2000 requires that 
Hu<He (9835, para 1, col. 2). 

It would have been obvious to one of skill in the art to combine the methods for 
estimating the probability of gene expression of McLachlan 1999, McLachlan 2000, Peel 
2000, and Lee 2000 because the methods all use the same equation for the same 
purpose, namely to estimate gene expression using statistical means. 

One would have had a reasonable expectation of success because Lee 2000 
demonstrate the successful use of the method and McLachlan 2000 demonstrates the 
success of the system and software to analyze gene expression data. 

Response to Arguments 

Applicant's arguments filed 21 August 2007 have been fully considered but they 
are not persuasive. Applicant argues that the McLachlan teaches at least two- 
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dimensional distribution in contrast to the claimed one-dimensional distribution. The 
argument is not persuasive. McLachlan teaches a probability distribution function that is 
n-dimensional. In the simplest form the distribution taught by McLachlan is one- 
dimensional. 

Applicant also argues that Lee does not show a two-dimensional distribution in 
contrast to the claimed invention. In response to applicant's argument that the 
references fail to show certain features of applicant's invention, it is noted that the 
features upon which applicant relies (i.e., 2-dimensioal distribution) are not recited in the 
rejected claim(s). Although the claims are interpreted in light of the specification, 
limitations from the specification are not read into the claims. See In re Van Geuns, 988 
F.2d 1181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

Claim 2, 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McLachlan et al. (The EMM IX software for the fitting of mixtures of normal and t- 
Components and the user's guide to EMMIX-version 1.3 1999, Journal of Statistical 
Software. Vol. 4(2), p. 1-14, 12 July 1999, [www.jstatsoft.org]){McLachlan 1999} or 
McLachlan et al (Bioinformatics Vol. 18, No. 3, p. 413-422, 2002){McLachlan 2002}, in 
view of Peel et al (Statistics and Computing, Vol. 10, p. 339-348, 2000) {Peel 2000} and 
further in view of Lee et al (PNAS, Vol. 97, No. 18, p. 9834-9839, 2000) {Lee 2000} as 
applied to claim 1 above, and further in view of Pan et al (Genome Biology, vol. 3, no2, 
p. research0009. 1-0009.8, 29 Jan 2002). 
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Claim 2 is directed to estimating mixing ratio, average, and variance by applying 
the mixed normal distribution of two component data from two channel data in a region 
where the difference between channels is near zero. 

McLachlan 1999, McLachlan 2000, Peel 2000, and Lee 2000 do not explicitly 
teach the limitations of claim 2. 

Pan teaches estimating mixing ratio, average, and variance by applying the 
mixed normal distribution of two component data (p. 3, col 2, lines 6-11) for data from a 
region where the difference is near zero. Figure 2 from Pan shows a comparison in 
which the data is near zero which is seen to fairly read on the limitations of claim 2. Pan 
teaches the gene expression levels under two conditions (channels) (p. 3, col. 1) 

It would have been obvious for one of skill in the art to combine the estimates of 
Pan with the mixed normal distribution models of McLachlan 1999, McLachlan 2000, 
Peel 2000, and Lee 2000 because Pan teaches that model based clustering is a 
powerful method that is useful in analyzing gene expression data. 

One would have had a reasonable expectation of success because Pan 
successfully demonstrates the use of mixed normal distribution models. 

Claim 3 is drawn to a median of the difference between channels 1 and 2 for 
each measurement. 

Lee 2000 teaches the median which reads on claim 3 (p. 9835, col. 1, sect 2). 

It would have been obvious to use the median of Lee 2000 with the mixed normal 
distribution calculations of McLachlan 1999, McLachlan 2000, Peel 2000, and Pan 
because each of McLachlan 1999, McLachlan 2000, Peel 2000, Pan and Lee 2000 
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calculated mixed normal distributions of micro array data and lee teaches that statistical 
analysis have demonstrated important insights into the nature of inherent variability 
(p9834, col 1 , para 1 Jast sentence). 

Response to Arguments 
Applicant's arguments filed 21 August 2007 have been fully considered but they 
are not persuasive. Applicant argues that the Pan does not remedy the deficiency of 
McLachlan with respect to claim 1. This is not found persuasive for the reasons 
provided with respect to the arguments provided for the rejection of claim 1 . 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Karlheinz R. Skowronek whose telephone number is 
(571) 272-9047. The examiner can normally be reached on Mon-Fri 8:00am-5:00pm 
(EST). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Marjorie A. Moran can be reached on (571) 272-0720. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/John S. Brusca/ 
Primary Examiner 
Art Unit 1631 



29 October 2007 
/KRS/ 

Karlheinz R. Skowronek 
Assistant Examiner, Art Unit 1631 



